When responses from M, T, and L were factored using a basal diet made adequate in IV, L appeared to be more limiting than T, and T more limiting than M. A combination of all three supported the highest egg yields.
In two final experiments each of the five amino acids was individually omitted from an otherwise MTLIV supplemented diet. Lysine and isoleucine appeared to be the most limiting amino acids in a 60:40 blend of corn and soybean protein. to 1960 suggest a lower magnesium requirement for the chick. Gardiner et al. (1960) , McWard and Scott (1961) , and Keene and Combs (1962) used purified glucose-isolated soybean protein diets in magnesium requirement studies. Gardiner et al. (1960) Sullivan (1962) reported that poults needed approximately 216 mg. per pound of diet, or 475 p.p.m. of magnesium for maximum livability and weight gain. Keene and Combs (1962) found that poults required 420 p.p.m. of magnesium for normal growth.
This investigation was conducted to study the magnesium requirement of turkeys to four weeks of age. The influence of antibiotics on the requirement was also considered.
EXPERIMENTAL PROCEDURE
Five experiments of four weeks duration were conducted with straight-run, Broad Breasted Bronze (B.B.B.) poults. In each experiment day-old poults were assigned at random to treatment groups of ten birds each, weighed individually and wing banded. Two replicate groups were assigned to each treatment in all experiments. The poults were maintained in electrically heated battery brooders with raised wire floors. The appropriate experimental diet and water were always provided ad libitum. Tap water, which contained 19-22 p.p.m. of magnesium, was used only in the first experiment; distilled water was used thereafter.
A purified diet composed largely of sucrose and isolated soybean protein was used in experiments 1, 2, 3a and 3b. The composition of this diet was identical to that reported in a previous publication (Sullivan, 1963) , with two exceptions. The MgS0 4 -7H 2 0 (5.0 gm. per kg.) was omitted, and KC1 (8.3 gm. per kg.) was added. Samples of this basal diet were analyzed for magnesium content using the method of Orange and Rhein (1951) . The intensity of color developed was measured in a Bausch & Lomb Spectronic-20 colorimeter 10 minutes after the addition of reagents. Approximately 365 p.p.m. of magnesium was found in the basal diet. The primary sources of this magnesium were the isolated soybean protein, CaC03 (ground limestone) and Ca3(P04)2, which contained on the average 292, 2,535 and 1,500 p.p.m., respectively. Other probable sources of magnesium include cellulose (Solka Floe) and soybean oil, which were not analyzed. The various dietary treatments consisted of the basal diet plus graded levels (110, 220, 330, 440 and 550 p.p.m.) of magnesium in the form of MgSO.r 7H 2 0.
In experiment 4 the response to magnesium and antibiotic supplements in a practical turkey starter ration was studied. Composition of the diet used in this study was listed in a previous publication (Sullivan and Al-Ubaidi, 1963) .
Individual body weights were taken at weekly intervals; the feed consumption was determined at the termination of each experiment. All body weight data were subjected to analysis of variance (Snedecor, 1956 ). Duncan's (1955) multiple range test was used to compare treatment means when significant differences were detected by analysis of variance. 
RESULTS
The survival, body weight and feed utilization data obtained in experiments 1, 2, 3a and 3b are presented in Table 1 . There were no significant differences (P <0.05) between the body weight values in experiment 1. Differences in the percent survival and feed utilization data were minor. The lack of differential response to the dietary treatments was apparently due to the presence of 19-22 p.p.m. of magnesium in the water source. In addition, the dietary magnesium levels were more than adequate, rather than inadequate. In all subsequent experiments distilled water was utilized.
In experiment 2 body weight gain was significantly (P<0.05) less with 365 p.p.m. of magnesium than with the higher levels except for 585 p.p.m. Survival and feed utilization were also the least desirable with 365 p.p.m. It was apparent that 365 p.p.m. of magnesium was inadequate with distilled water. However, the next higher level, 475 p.p.m., was adequate in terms of body weight gain, survival and feed utilization.
Experiments 3a and 3b were designed to study the possible effect of an antibiotic supplement, 66 p.p.m. of a 1:3 combination of penicillin and streptomycin, on the magnesium requirement. These experiments were run concurrently. Body weight, survival and feed utilization data all suggest that 365 p.p.m. was not enough magnesium, whereas 475 p.p.m. was adequate. This was apparent both in the absence and in the presence of the antibiotic supplement. Data from experiment 3a (no antibiotic), however, were more clear cut. Levels of magnesium above 365 p.p.m. improved survival and feed utilization regardless of antibiotic supplementation. The interaction between the antibiotic supplementation and magnesium level in experiments 3a and 3b was not statistically significant, even at the 10 percent level of probability. The addition of 110 or 220 p.p.m. of magnesium to a practical turkey starter ration tended to increase body weight gain and improve feed utilization ( Table  2) . The antibiotic supplement, 66 p.p.m. of penicillin-streptomycin (1:3), stimulated the same responses. However, the analysis of variance showed that neither magnesium nor antibiotic supplementation significantly (P<0.05) increased body weight gain. There was no significant interaction between supplemental magnesium and the antibiotic relative to weight gain.
DISCUSSION
The data obtained in experiments 2, 3a and 3b indicate that turkeys to four weeks of age require more than 365 p.p.m. of dietary magnesium. Apparently the requirement lies between 365 and 475 p.p.m. This is in agreement with previous reports by Sullivan (1962) and Keene and Combs (1962) . Although a severe magnesium deficiency was not produced in this study, certain characteristic symptoms were observed in experiments 2, 3a and 3b. These deficiency symptoms were: lethargy, lack of appetite, gasping, nervous tremors, convulsions and a coma which sometimes was fatal, but usually ceased in a few minutes.
Difficulties encountered in reducing magnesium ingestion to a critical level are noteworthy. In this study the purified basal diet contained over 300 p.p.m. of magnesium. Dietary sources of protein, calcium and phosphorus furnished substantial quantities of magnesium. Other dietary components that probably contained magnesium were crude soybean oil and cellulose (solka floe). Tap water in Lincoln contained 19-22 p.p.m. of magnesium and apparently prevented differential response to the treatments in experiment 1.
Failure of the antibiotic supplement to influence the magnesium requirement in experiments 3a and 3b was contrary to reports by Supplee et at. (1960) and Keene and Combs (1962) . Supplee et al. (1960) indicated that 250 p.p.m. of magnesium was fully adequate for chicks, when the diet contained 50 p.p.m. of oleandomycin. With no antibiotic the requirement was about 285 p.p.m. Keene and Combs (1962) found the chick's magnesium requirement to be 265 p.p.m. when the diet contained oleandomycin, and approximately 300 p.p.m. with no antibiotic. A lower requirement in the presence of the antibiotic was attributed to better utilization of the element. This was theorized to occur via more efficient absorption through thinner-walled (less scar tissue) intestines. The antibiotic effect might have been detectable in this study, if magnesium levels had been varied by smaller increments within the critical range {i.e. 365, 385, 405, 425, 445, Supplee et al. (1960) , Keene and Combs (1962) and the penicillin-streptomycin used in this study probably had different effects on the intestinal microflora and absorption. Other factors such as species and strain of birds, diet and environment may have contributed to the different findings.
The lack of a significant response to supplemental magnesium in a practical ration (Table 2) was not surprising. Magnesium content in a number of feed ingredients was determined. The following values (p.p.m.) were obtained: ground yellow corn, 1,135; milo, 1,160; soybean meal (44% protein), 2,600; dehydrated alfalfa meal (17% protein), 1,760; wheat middlings, 3,115; meat and bone scraps, 2,600; fish meal, 2,530; steamed bone meal, 5,200; dried whole whey, 1,325; dried yeast culture, 2,350. Practical turkey rations composed largely of corn and soybean meal would contain 1,200 to 2,000 p.p.m. Very little is known about the biological availability of organic and inorganic forms of magnesium. To date, however, there is no evidence that supplemental magnesium is needed in practical turkey rations.
SUMMARY
The magnesium requirement of turkeys to four weeks of age was studied in five experiments. A diet composed largely of sucrose and isolated soybean protein was utilized in four experiments and a practical diet in another. Data pertaining to body weight gain, survival and feed: gain ratio were collected. For maximum body weight gain and survival the requirement was greater than 365, but no more than 465 p.p.m. The presence of an antibiotic supplement (66 p.p.m. of a 1:3 combination of penicillin-streptomycin) apparently did not affect the requirement.
Supplementation of a practical ration with magnesium did not significantly increase the weight gain of poults. Analytical data also indicated that ten common feed ingredients contain ample quantities of the element for turkeys.
